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RELATIONSHIPS BETWEEN 8a)Y CONDITION SCORES 
AND L I E  ANIMAL MEASUREMENTS OF BEEF COUS 
1 2  
P. A. Momont and R .  J. P r u i t t  
Departmer: o f  Animal and Range Sciences 
BEEF REPORT CATTLE 88-13 
Sumna r y  
Records f rom 133 mature Simnental x Angus cows c o l l e c t e d  over a  3-year  p e r i o d  were used t o  determine the 
r e l a t i o n s h i p s  between body c o n d i t i o n  scores and o ther  measurements o f  cow body cond i t i on .  P o s i t i v e  c o r r e l a t i o n s  
were found between c o n d i t i o n  scores and backfa t ,  weight/height r a t i o s  and cow weight. Co r rec t i ng  weight/height 
r a t i o s  o f  pregnant cows f o r  weight o f  the  conceptus d i d  no t  improve the  c o r r e l a t i o n s  w i t h  c o n d i t i o n  score. 
Backfat  measurements had l i m i t e d  use i n  desc r i b i ng  body cond i t ion ,  s i nce  backfa t  was near zero  f o r  cows l ess  than 
c o n d i t i o n  score  5.  Equat ions us ing  c o n d i t i o n  scores accu ra te l y  p r e d i c t e d  weight/height r a t i o s .  
(Key Words: Beef Cow, Cond i t ion  Score, Ueight/Height Rat io,  Backfat . )  
I n t r o d u c t i o n  
Reproduct ive performance o f  beef cows has been shown t o  be a f f e c t e d  by  cow body c o n d i t i o n  a t  c a l v i n g  and 
breeding. Cond i t ion  scores a r e  s u b j e c t i v e  eva luat ions  o f  cow body c o n d i t i o n  t h a t  a re  h i g h l y  c o r r e l a t e d  w i t h  body 
composi t ion o r  degree o f  carcass f a t  and muscle. Ue ight /he ight  r a t i o s  and back fa t  a re  o b j e c t i v e  measurements o f  
cow body c o n d i t i o n  t h a t  can be obta ined w i thou t  having t o  s a c r i f i c e  t he  animal. 
Th i s  r e p o r t  i s  de r i ved  from a 3-year  s tudy conducted t o  determine the minimum cow body c o n d i t i o n  before  
c a l v i n g  and breed ing necessary f o r  adequate reproduct ive  performance. The o b j e c t i v e  r e l a t e d  t o  t h i s  paper was t o  
determine the  r e l a t i o n s h i p s  between c o n d i t i o n  scores and o ther  l i v e  animal measurements o f  cow body cond i t i on .  
Ma te r i a l s  and Methods 
S i rmenta l  x  Angus crossbred cows were w in tered a t  t he  SDSU Range and L ives tock  Research S t a t i o n  near P h i l i p ,  
South Dakota, and grazed sumner pastures near S tu rg i s ,  South Dakota. Ca lv ing  occur red from mid-March u n t i (  
mid-May. Wide ranges i n  cow body c o n d i t i o n  were es tab l i shed  p r i o r  t o  c a l v i n g  and i n  e a r l y  May by ass ign ing cows 
t o  h i g h  o r  low e a r l y  and l a t e  w in te r  n u t r i t i o n a l  t reatments.  I n  March, May and June o f  each year, c o n d i t i o n  
scores (CS 1-9,  1  = severe ly  emaciated) were assigned cows us ing the average score o f  two assessors. A more 
complete d e s c r i p t i o g  o f  c o n d i t i o n  scores a r e  o u t l i n e d  i n  paper 88-11 o f  t h i s  pub l i ca t i on .  Backfa t  measurements 
us ing a  Cooks probe were taken over t he  l o i n  between the 12th and 13th r i b s  f o r  t he  f i r s t  2 years o f  the  study. 
Each year h i p  he igh t  was averaged us ing th ree  monthly measurements. Weight/height r a t i o s  were computed by 
d i v i d i n g  l i v e  weight ( a f t e r  feed and water were removed overn ight )  by  h i p  he igh t .  Cow weights i n  e a r l y  March were 
ad jus ted f o r  conceptus weight us ing the  f o l l o w i n g  equat ion:  
Ca l f  b i r t h  weiqht 
Adjusted weight = Actua l  weight - + (1.25 x  No. of days t o  c a l v i n g )  
.6 
1 Graduate Research Ass is tant .  
'Associate Professor.  
3  Cook's Laboratory,  P. 0. Box 51, Tor r ing ton,  UY, 82240. 
Results and Discussion 
--
N u t r i t i o n a l  t reatments produced a  wide range o f  cow cond i t i on  scores i n  March, May and June (Tables 1, 2  and 
3 ) .  Average h i p  he igh ts  were s i m i l a r  across a  wide range o f  cond i t i on  scores, i n d i c a t i n g  t h a t  frame s i z e  d i d  mt 
in f luence an assessor 's a b i l i t y  t o  evaluate cow body cond i t ion .  Cows i n  c o n d i t i o n  score Less than 5 had L i t t l e  o r  
no measurable back fa t  (5.02 i n ) .  
TABLE 1. MEAN LIVE ANIMAL MEASUREMENTS TAKEN IN MARCH BY CONDITION SCORE 
Condition score 
Live animal measurement 3 4 5 6 7 8 
No. of cows 10 46 146 7 0 2 7 5 
Live weight, lb 939 9 6 5 1044 1171 1237 13 15 
Adjusted live weight, lba 8 34 850 928 1047 1117 1186 
Weight/height , lb/in 18.5 19.3 20.8 23.2 24.3 25.9 
Adjusted weight/height, lb/in 16.5 17.0 18.5 20.8 21.9 23.3 
Hip height, in 50.6 50.0 50.1 50.4 50.8 50.8 
No. of cows 
Backfat, in 
a Adjusted for weight of conceptus. 
TABLE 2. MEAN LIVE ANIMAL MEASUREMENTS TAKEN IN MAY BY CONDITION SCORE 
Live animal Condition score 
measurement 1 2 3 4 5 6 7 
No. of cows 7 3 1 7 0 9 8 8 2 14 8 
Live weight, lb 7 44 804 845 8 8 3 960 9 8 3 1035 
Weight/height, lb/in 14.9 16.1 16.7 17.6 19.0 19.6 20.4 
Hip height, in 50.5 49.9 50.4 50.1 50.4 50.1 50.7 
No. of cows 
Backfat, in 
TABLE 3. MEAN LIVE ANIMAL MEASUREMENTS TAKEN IN JUNE BY CONDITION SCORE 
Live animal Condition score 
measurement 2 3 4 5 6 7 
No. of cows 6 3 2 106 130 3 0 9 
Live weight, lb 8 5 5 902 946 9 9 6 1132 1138 
Weight/height , lb/in 16.9 17.9 18.8 19.8 22.3 22.5 
Hip height, in 50.5 50.4 50.2 50.1 50.5 50.5 
No. of cows 
Backfat, in 
P o s i t i v e  c o r r e l a t i o n s  (P<.001) were found between c o n d i t i o n  scores, backfa t  probes and weight /he ight  r a t i o s  
i n  March and May (Tables 4 and 5 ) .  Ad jus t i ng  weight/height r a t i o s  f o r  weight o f  t he  conceptus d i d  no t  increase 
the c o r r e l a t i o n  w i t h  c o n d i t i o n  score o r  backfat .  
TABLE 4. PARTIAL CORRELATION COEFFICIENTS BETWEEN gONDITION SCORE 
AND LIVE ANIMAL MEASUREMENTS IN MARCH 
Condition Weight/height 
- 
score Backf at ratio 
Backf at 
Weight/height ratio 
Adjusted weight/height ratio 
Live weight 
a Model included year as an independent variable. 
* P<.OOl. 
TABLE 5. PARTIAL CORRELATION COEFFICIENTS BETWEENaCONDITION SCORE 
AND LIVE ANIMAL MEASUREMENTS IN MAY 
Condition Weight/height 
score Backf at ratio 
Backf at .62* 
Weight/height ratio .6 7* 
Live weight .58* 
a Model included year as an independent variable. 
7'; P<.OOl. 
The r e l a t i o n s h i p s  between c o n d i t i o n  score and backfa t  and weight/height r a t i o  i n  March, May and June were 
Linear (Table 6 ) .  Backfat  measurements increased q u a d r a t i c a l l y  as we ight /he ight  r a t i o s  increased. Equat ions used 
2 
t o  es t imate  we ight /he ight  r a t i o s  by c o n d i t i o n  score had t h e  h ighest  p r e d i c t i v e  va lue o r  R . Correc t ing  
weight/height r a t i o s  f o r  conceptus weight d i d  no t  improve the p r e d i c t i o n  equat ion.  Th i s  cou ld  be due t o  t he  
narrow range o f  c a l v i n g  dates causing on l y  a smal l  v a r i a t i o n  i n  cow weight due t o  day o f  ges ta t i on .  Equations 2 
us ing  weight /he ight  r a t i o  t o  determine cow backfa t  had Lower R values and had e s p e c i a l l y  Low p r e d i c t i v e  values i n  
May and June when a h i g h  percentage o f  cows had L i t t l e  o r  no f a t  cover. 
TABLE 6. EQUATIONS USED TO DETERMINE THE RELATIONSHIP BETWEEN 
CONDITION SCORE, BACKFAT AND WEIGHTIHEIGHT  RATIO^ 
0 
Month Prediction equation R~ 
March 
June 
W/H = 3 . 7  + 3 . 3  (CS) 
Adjusted W/H = . 9  + 3 . 4  (CS) 
BF = - . 4 2  + . 0 9  (CS) 
BF = .53 - .058 (W/H) + .0017 (W/H) 2  
W/H = 7 . 3  + 2 . 5 5  ( C S )  
BF = - . I 7  + . 0 4 8  (CS) 
BF = - . 0 4  + . 0035  (W/H) + . 0 0 0 0 2  (W/H) 2  
W/H = 3 . 7 7  + 3 . 3 6  (CS) 
BF = - . 3 1  + . 07  (CS) 
BF = .19 - . 0185  (W/H) + . 0 0 0 5 3  (W/H) 2  
a CS = condition score; BF = backfat in inches, W/H = weight/height in 
lb/inch . 
When us ing  weight /he ight  r a t i o s ,  conceptus weights and gut  f i l l  d i f f e r e n c e s  between animals must be 
considered. I n  t h i s  s tudy a h igh  percentage o f  t h i n  cows i n  May and June had n e a r l y  imneasurable amounts of f a t  
cover as detec ted by  backfa t  probes which l i m i t e d  i t s  use as an i n d i c a t o r  o f  cow body cond i t i on .  Cond i t ion  scores 
and weight /he ight  r a t i o s  were c l o s e l y  re la ted .  P r e d i c t i o n  equat ions repo r ted  cou ld  be used t o  conver t  c o n d i t i o n  
scores t o  we ight /he ight  r a t i o s .  
